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Meteorological and Air Quality Meteorological and Air Quality 
ElementsElements

•• LargeLarge--scale forcingscale forcing
•• Diurnal mixingDiurnal mixing
•• Clouds, fog, precipitationClouds, fog, precipitation
•• FrontsFronts
•• Local windsLocal winds
•• TransportTransport
•• CarryoverCarryover
•• Special emissionsSpecial emissions

Use products that guide in the prediction of these Use products that guide in the prediction of these 
elementselements
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ProductsProducts
Essential productsEssential products
•• Air quality monitoring data Air quality monitoring data 
•• National Weather Service (NWS) forecast discussionNational Weather Service (NWS) forecast discussion
•• 500 mb, 850 mb, and surface charts500 mb, 850 mb, and surface charts
•• SoundingsSoundings
•• MeteogramsMeteograms and time/height crossand time/height cross--sectionssections

Useful productsUseful products
•• MOS and FOUS MOS and FOUS 
•• HYSPLIT HYSPLIT 
•• Satellite imagery Satellite imagery 
•• Forecast submittalForecast submittal
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Products Under DevelopmentProducts Under Development

•• Web portal Web portal 

•• MODISMODIS

•• Photochemical models (operational in Photochemical models (operational in 
some areas)some areas)
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Background Background –– Weather Data and Weather Data and 
Predictions Predictions (1 of 3)(1 of 3)

Global

Synoptic

Mesoscale

Urban

Neighborhood

Overview of numerical models
Model Use Parameters Scale Time Period

GFS Long range weather model 
good for detecting synoptic-
scale changes.  Coarse 
resolution (160 km)

Surface and aloft 
winds, height, 
temperatures, 
humidity, precipitation, 
etc.

Global and 
Synoptic

16 days

Eta Weather model to predict 
changes in current and next 
day weather conditions.  Finer 
resolution (12-40 km)

Surface and aloft 
winds, height, 
temperatures, 
humidity, precipitation, 
etc.

Synoptic and 
Meso

84 hours

MM5 Weather model to predict 
changes in current and next 
day weather conditions.  Very 
fine resolution (4 km).  
Regionally tuned.

Surface and aloft 
winds, height, 
temperature, humidity, 
precipitation, etc.

Meso 84 hours

MOS A set of statistical equations 
that use model output to 
forecast the probability of 
precipitation, high and low 
temperature, winds, cloud 
cover, and precipitation

Surface winds, 
temperatures, 
humidity, precipitation, 
clouds, visibility, etc.

Meso and 
Urban

8 days
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Background Background –– Weather Data and Weather Data and 
Predictions Predictions (2 of 3)(2 of 3)

•• Time format used in weather productsTime format used in weather products
–– GMT/GMT/UTCUTC/Zulu/Zulu

–– Example: 00Z Feb 2 = 1600 PST Feb 1 Example: 00Z Feb 2 = 1600 PST Feb 1 

–– Some observations in LSTSome observations in LST

•• Forecast time periodsForecast time periods
–– Time validTime valid

–– Based from model initialization time (00 or 1200 Based from model initialization time (00 or 1200 UTCUTC) + ) + 
forecast periods 12, 24, 36, 48, 72, 96 hrs., etc. forecast periods 12, 24, 36, 48, 72, 96 hrs., etc. 

–– Example: 24Example: 24--hr forecast from 1200 UTC model run is valid hr forecast from 1200 UTC model run is valid 
at 1200 UTC the next day.  at 1200 UTC the next day.  

–– Forecast periods range from every 3 hours to every Forecast periods range from every 3 hours to every 
12 hours12 hours

PST MST CST EST
Hours from UTC -8 -7 -6 -5
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Background Background –– Weather Data and Weather Data and 
PredictionsPredictions (3 of 3)(3 of 3)

ObservationsObservations
•• Measured meteorological conditionsMeasured meteorological conditions
•• Common typesCommon types

–– SurfaceSurface
–– UpperUpper--airair

•• FrequencyFrequency
–– Surface data are reported hourly (more frequently if Surface data are reported hourly (more frequently if 

warranted)warranted)
–– UpperUpper--air balloons (air balloons (rawinsondesrawinsondes) are launched twice a day ) are launched twice a day 

(three times a day if there is a severe weather threat)(three times a day if there is a severe weather threat)

•• TimeTime
–– Surface observations are reported in local timeSurface observations are reported in local time
–– UpperUpper--air rawinsonde data are reported in air rawinsonde data are reported in UTCUTC
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Air Quality Monitoring Network Air Quality Monitoring Network (1 of 2)(1 of 2)

•• Use for obtaining current trends and for Use for obtaining current trends and for 
predicting pollutant transportpredicting pollutant transport

•• LinksLinks
–– State and local agenciesState and local agencies

–– AIRNowAIRNow:  :  http://http://www.epa.gov/airnow/index.htmlwww.epa.gov/airnow/index.html

–– AIRNowTechAIRNowTech:  :  http://http://www.airnowtech.orgwww.airnowtech.org

–– AIRNowForecaster:  AIRNowForecaster:  http://www.airnowforecaster.orghttp://www.airnowforecaster.org
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AIRNowTechAIRNowTech ––
View and plot hourly data View and plot hourly data 
from any sitefrom any site

Air Quality Monitoring NetworkAir Quality Monitoring Network (2 of 2)(2 of 2)
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NWS Forecast DiscussionNWS Forecast Discussion (1 of 2)(1 of 2)

•• Use the discussion toUse the discussion to
–– Learn which features are dominant for the forecast Learn which features are dominant for the forecast 

periodperiod
–– Learn which model is performing bestLearn which model is performing best
–– Narrow down timing of features such as fronts or Narrow down timing of features such as fronts or 

precipitationprecipitation

•• LinksLinks
–– http://http://www.wrh.noaa.gov/wrhq/nwspage.htmlwww.wrh.noaa.gov/wrhq/nwspage.html
–– http://iwin.nws.noaa.gov/iwin/iwdspg1.htmlhttp://iwin.nws.noaa.gov/iwin/iwdspg1.html
–– http://http://www.arl.noaa.gov/ready/cmet.htmlwww.arl.noaa.gov/ready/cmet.html
–– http://www.met.tamu.edu/personnel/students/http://www.met.tamu.edu/personnel/students/

weather/weather_interface.htmlweather/weather_interface.html
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NWS Forecast DiscussionNWS Forecast Discussion (2 of 2)(2 of 2)

The discussion is a detailed explanation of which factors The discussion is a detailed explanation of which factors 
are driving the NWS forecast for the next few days.are driving the NWS forecast for the next few days.

• Written 2 to 4 times a 
day by each NWS office

• Tuned for meteorologists

• Level of detail varies 
from office to office, and 
most recent discussions 
may only be brief 
updates

• Sometimes not very 
relevant to air quality 
(depending on NWS
office)
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NWS OfficesNWS Offices

http://http://www.wrh.noaa.gov/wrhq/nwspage.htmlwww.wrh.noaa.gov/wrhq/nwspage.html
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500500--mbmb ChartsCharts (1 of 3)(1 of 3)

•• Use these charts to identify aloft pressure patternsUse these charts to identify aloft pressure patterns
–– Good idea of overall weather patterns  Good idea of overall weather patterns  
–– Can infer atmospheric stability and areas of rising Can infer atmospheric stability and areas of rising 

and sinking motionand sinking motion
•• What to look forWhat to look for

–– LargeLarge--scale troughs or ridgesscale troughs or ridges
–– SmallSmall--scale pressure waves scale pressure waves 

•• LinksLinks
–– http://weather.unisys.com/index.htmlhttp://weather.unisys.com/index.html
–– http://http://ggweather.com/loops/ncep_loops.htmggweather.com/loops/ncep_loops.htm
–– http://http://www.arl.noaa.gov/ready/cmet.htmlwww.arl.noaa.gov/ready/cmet.html
–– http://http://weather.uwyo.eduweather.uwyo.edu/models//models/
–– http://http://www.rap.ucar.eduwww.rap.ucar.edu/weather/model//weather/model/
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500500--mbmb ChartsCharts (2 of 3)(2 of 3)

Forecast weather conditions for the 500Forecast weather conditions for the 500--mbmb pressure level, pressure level, 
including height, wind, and smallincluding height, wind, and small--scale pressure waves (identified scale pressure waves (identified 
by looking at vorticity).by looking at vorticity).

Pressure waves 
(vorticity)

http://http://www.arl.noaa.gov/ready/cmet.htmlwww.arl.noaa.gov/ready/cmet.html

TroughRidge

http://http://weather.unisys.com/index.htmlweather.unisys.com/index.html
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500500--mbmb ChartsCharts (3 of 3)(3 of 3)

http://weather.unisys.com/index.htmlhttp://weather.unisys.com/index.html

500500--mbmb heights plotted with seaheights plotted with sea--level pressurelevel pressure
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Surface ChartsSurface Charts (1 of 2)(1 of 2)

•• Use these charts to identify largeUse these charts to identify large--scale patterns and scale patterns and 
precipitation, locate frontal boundaries, and precipitation, locate frontal boundaries, and 
determine surface wind speed and transport directiondetermine surface wind speed and transport direction

•• What to look forWhat to look for
–– High or low pressureHigh or low pressure
–– Frontal boundariesFrontal boundaries
–– WindsWinds
–– PrecipitationPrecipitation

•• LinksLinks
–– http://http://weather.unisys.com/index.htmlweather.unisys.com/index.html
–– http://http://www.arl.noaa.gov/ready/cmet.htmlwww.arl.noaa.gov/ready/cmet.html
–– http://http://ggweather.com/loops/ncep_loops.htmggweather.com/loops/ncep_loops.htm
–– http://weather.uwyo.edu/models/http://weather.uwyo.edu/models/
–– http://http://www.rap.ucar.eduwww.rap.ucar.edu/weather/model//weather/model/
–– http://http://www.rap.ucar.edu/weather/progswww.rap.ucar.edu/weather/progs//



February 2003 Short Course on Air Quality Forecasting: Applied Forecasting – Using Forecast Products 17

Surface ChartsSurface Charts (2 of 2)(2 of 2)

Forecast weather conditions for the surface including seaForecast weather conditions for the surface including sea--level level 
pressure, wind, and precipitationpressure, wind, and precipitation

Precipitation is reported as Quantitative Precipitation Forecast (QPF) and is the summation of 
precipitation since the last forecast period; typically a six or twelve hour summation.

Surface high 
pressure

Light winds

Strong winds and 
precipitation

Front

http://www.rap.ucar.edu/weather/progs/http://www.rap.ucar.edu/weather/progs/http://http://ggweather.com/loops/ncep_loops.htmggweather.com/loops/ncep_loops.htm
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850850--mbmb ChartsCharts (1 of 3)(1 of 3)

•• Use these charts to identify aloft temperature Use these charts to identify aloft temperature 
and winds.and winds.
–– Aloft temperatures are a good indicator of stabilityAloft temperatures are a good indicator of stability
–– Aloft winds are often key to pollutant transport Aloft winds are often key to pollutant transport 

•• What to look for:What to look for:
–– Wind strength and directionWind strength and direction
–– Aloft temperature (warm or cold, increasing or Aloft temperature (warm or cold, increasing or 

decreasing?)decreasing?)
•• LinksLinks

–– http://weather.unisys.com/index.htmlhttp://weather.unisys.com/index.html
–– http://ggweather.com/loops/ncep_loops.htmhttp://ggweather.com/loops/ncep_loops.htm
–– http://http://www.arl.noaa.gov/ready/cmet.htmlwww.arl.noaa.gov/ready/cmet.html
–– http://http://weather.uwyo.eduweather.uwyo.edu/models//models/
–– http://http://www.rap.ucar.eduwww.rap.ucar.edu/weather/model//weather/model/
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850850--mbmb ChartsCharts (2 of 3)(2 of 3)

Forecast weather conditions for the 850Forecast weather conditions for the 850--mbmb pressure pressure 
level, including height, wind, and temperature.level, including height, wind, and temperature.

Cold

Warm

http://weather.unisys.com/index.htmlhttp://weather.unisys.com/index.html
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850850--mbmb ChartsCharts (3 of 3)(3 of 3)

http://weather.unisys.com/index.htmlhttp://weather.unisys.com/index.html
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SoundingsSoundings (1 of 2)(1 of 2)

•• Use soundings to identify temperature inversions, Use soundings to identify temperature inversions, 
stability, and windsstability, and winds

•• What to look forWhat to look for
–– Temperature inversionsTemperature inversions
–– Mixing heightMixing height
–– Wind shearWind shear

•• Links Links –– current current 
–– http://www.rap.ucar.edu/weather/upper/http://www.rap.ucar.edu/weather/upper/
–– http://weather.uwyo.edu/upperair/sounding.htmlhttp://weather.uwyo.edu/upperair/sounding.html
–– http://http://vortex.plymouth.edu/uacalplt.htmlvortex.plymouth.edu/uacalplt.html

•• Links Links –– forecastforecast
–– http://www.emc.ncep.noaa.gov/mmb/etasoundings/snding.htmlhttp://www.emc.ncep.noaa.gov/mmb/etasoundings/snding.html
–– http://www.arl.noaa.gov/ready/cmet.htmlhttp://www.arl.noaa.gov/ready/cmet.html
–– http://http://cyclone.plymouth.edu/grbsnd.htmlcyclone.plymouth.edu/grbsnd.html
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SoundingsSoundings (2 of 2)(2 of 2)

Vertical profile of temperature, dew point temperature, and windVertical profile of temperature, dew point temperature, and wind..

Strong 
inversion

Wind 
shear

No 
inversion

http://http://www.rap.ucar.eduwww.rap.ucar.edu/weather/upper/weather/upper//
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MeteogramsMeteograms (1 of 3)(1 of 3)

•• Shows time series plots of observed and forecasted Shows time series plots of observed and forecasted 
weather at a selected locationweather at a selected location

•• What to look forWhat to look for
–– Wind shiftWind shift
–– PrecipitationPrecipitation
–– Temperature Temperature 
–– Relative humidityRelative humidity
–– Pressure changePressure change

•• Links Links –– current current 
–– http://weather.unisys.com/surface/meteogram/index.htmlhttp://weather.unisys.com/surface/meteogram/index.html
–– http://http://cyclone.plymouth.edu/statlog.htmlcyclone.plymouth.edu/statlog.html

•• Links Links –– ForecastForecast
–– http://www.arl.noaa.gov/ready/cmet.htmlhttp://www.arl.noaa.gov/ready/cmet.html
–– http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/
–– http://http://www.arl.noaa.gov/ready/cmet.htmlwww.arl.noaa.gov/ready/cmet.html
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MeteogramsMeteograms (2 of 3)(2 of 3)

Time series of specific forecasted meteorological parameters, suTime series of specific forecasted meteorological parameters, such ch 
as temperature, wind, rainfallas temperature, wind, rainfall

TemperatureTemperature
/dew point/dew point

Wind and Wind and 
precipitationprecipitation

Visibility and Visibility and 
cloud base levelcloud base level

SeaSea--level level 
pressure pressure 
and and helicityhelicity

CAPE and CIN CAPE and CIN 
(stability)(stability)

http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/
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MeteogramsMeteograms (3 of 3)(3 of 3)

MeteogramMeteogram sitessites
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TimeTime--height Seriesheight Series
•• Use for studying vertical structure of weather Use for studying vertical structure of weather 

features, such as wind shear and fronts features, such as wind shear and fronts 
•• Both observed and forecastedBoth observed and forecasted
•• What to look forWhat to look for

–– Wind shift in time or heightWind shift in time or height
–– Wind speed change in time or heightWind speed change in time or height
–– Temperature change in time or heightTemperature change in time or height

•• Links Links –– ForecastForecast
–– http://http://wwwt.emc.ncep.noaa.gov/mmb/etameteogramswwwt.emc.ncep.noaa.gov/mmb/etameteograms//

•• Links Links –– Current Current 
–– http://http://www.profiler.noaa.gov/jsp/profiler.jspwww.profiler.noaa.gov/jsp/profiler.jsp
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TimeTime--height Series height Series -- ForecastForecast
Forecast timeForecast time--height plot of wind, 0 height plot of wind, 0 °°C line, 15 C line, 15 °°C line, and cloud C line, and cloud 
mixing ratiosmixing ratios

Cold 
frontal 
passage

http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/http://wwwt.emc.ncep.noaa.gov/mmb/etameteograms/
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TimeTime--height Series height Series –– RealReal--timetime
•• TimeTime--height plot of observed wind data from a radar wind profilerheight plot of observed wind data from a radar wind profiler

Cold Front

http://www.profiler.noaa.gov/jsp/profiler.jsphttp://www.profiler.noaa.gov/jsp/profiler.jsp
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MOS and FOUSMOS and FOUS
•• MOS is statistically modified model data at specific pointsMOS is statistically modified model data at specific points
•• FOUS is direct model output at specific points in text formatFOUS is direct model output at specific points in text format
•• Used for obtaining specific numerical forecastsUsed for obtaining specific numerical forecasts
•• What to look forWhat to look for

–– Minimum and maximum temperaturesMinimum and maximum temperatures
–– Trend in dew point temperatureTrend in dew point temperature
–– Timing of wind shiftsTiming of wind shifts
–– Cloud coverCloud cover
–– Aloft temperaturesAloft temperatures

•• Links Links 
–– Eta and GFS/MRF MOS graphics Eta and GFS/MRF MOS graphics ––

http://www.nws.noaa.gov/mdl/synop/products.shtmlhttp://www.nws.noaa.gov/mdl/synop/products.shtml
–– Eta, NGM, and MRF MOS text Eta, NGM, and MRF MOS text ––

http://www.nws.noaa.gov/mdl/synop/products/bullform.all.htmhttp://www.nws.noaa.gov/mdl/synop/products/bullform.all.htm
–– Eta and NGM FOUS text Eta and NGM FOUS text –– http://twister.sbs.ohiohttp://twister.sbs.ohio--state.edu/models.html#fousstate.edu/models.html#fous
–– All MOS and FOUS text products All MOS and FOUS text products ––

http://www.met.tamu.edu/personnel/students/weather/weather_interhttp://www.met.tamu.edu/personnel/students/weather/weather_interface.htmlface.html
–– NGM MOS help NGM MOS help –– http://weather.cod.edu/notes/fous.htmlhttp://weather.cod.edu/notes/fous.html
–– FOUS help FOUS help –– http://weather.cod.edu/notes/output.htmlhttp://weather.cod.edu/notes/output.html
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MOSMOS

http://http://www.nws.noaa.gov/mdl/synop/products.shtmlwww.nws.noaa.gov/mdl/synop/products.shtml



February 2003 Short Course on Air Quality Forecasting: Applied Forecasting – Using Forecast Products 31

MOS MOS –– Graphics Graphics 
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MOS and FOUS MOS and FOUS –– TextText
Eta MOS

NGM MOSGFS MOS

Eta FOUS
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Satellite ImagerySatellite Imagery
•• Shows snapshot of the earth as seen from the satelliteShows snapshot of the earth as seen from the satellite
•• What to look forWhat to look for

–– CloudsClouds
–– Smoke and hazeSmoke and haze
–– Snow coverSnow cover
–– Water vaporWater vapor
–– Cloud top and/or ground temperaturesCloud top and/or ground temperatures

•• LinksLinks
– http://wwwghcc.msfc.nasa.gov/GOES/
–– http://www.rap.ucar.edu/weather/satellite/http://www.rap.ucar.edu/weather/satellite/
–– http://http://www.osei.noaa.govwww.osei.noaa.gov//
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Satellite Imagery Satellite Imagery -- VisibleVisible

Enhanced GOES Visible Image
1300 UTC June 28, 2001

http://wwwghcc.msfc.nasa.gov/GOES/
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Satellite Imagery Satellite Imagery –– InfraredInfrared
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HYSPLITHYSPLIT (1 of 11)(1 of 11)

•• A trajectory model that can be used to determine pollutant A trajectory model that can be used to determine pollutant 
transporttransport

•• Uses model data (historic or forecasted)Uses model data (historic or forecasted)
•• Steps to use HYSPLITSteps to use HYSPLIT

1.1. Register as a user (free)Register as a user (free)
2.2. Select Run HYSPLIT with forecast dataSelect Run HYSPLIT with forecast data
3.3. Click on CLICK HERE under To access Click on CLICK HERE under To access HYSPLITHYSPLIT with forecast with forecast 

meteorological datameteorological data
4.4. Select Compute TrajectoriesSelect Compute Trajectories
5.5. Select a data sourceSelect a data source
6.6. Select a starting location by entering a station ID, latitude anSelect a starting location by entering a station ID, latitude and d 

longitude, or clicking on the maplongitude, or clicking on the map
7.7. Set initialization parameters Set initialization parameters 
8.8. Select Request TrajectorySelect Request Trajectory
9.9. Select HYSPLIT RUN RESULTSSelect HYSPLIT RUN RESULTS

•• Link Link –– http://http://www.arl.noaa.gov/ready/hysplit4.htmlwww.arl.noaa.gov/ready/hysplit4.html
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HYSPLITHYSPLIT (2 of 11)(2 of 11)

Select Run HYSPLIT with forecast dataSelect Run HYSPLIT with forecast data
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HYSPLITHYSPLIT (3 of 11)(3 of 11)

Select CLICK HERESelect CLICK HERE
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HYSPLITHYSPLIT (4 of 11)(4 of 11)

Select Compute TrajectoriesSelect Compute Trajectories
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HYSPLITHYSPLIT (5 of 11)(5 of 11)

Select a data sourceSelect a data source
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HYSPLITHYSPLIT (6 of 11)(6 of 11)

Select a starting locationSelect a starting location
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HYSPLITHYSPLIT (7 of 11)(7 of 11)

Set initialization parameters (see Set initialization parameters (see HYSPLITHYSPLIT initialization parameters)initialization parameters)
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HYSPLITHYSPLIT (8 of 11)(8 of 11)

Select Request trajectorySelect Request trajectory
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HYSPLITHYSPLIT (9 of 11)(9 of 11)

Select HYSPLIT RUN RESULTSSelect HYSPLIT RUN RESULTS
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HYSPLITHYSPLIT (10 of 11)(10 of 11)

Select Your Trajectory plot for graphic outputSelect Your Trajectory plot for graphic output
OROR

Select Trajectory endpoints file for text outputSelect Trajectory endpoints file for text output
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HYSPLITHYSPLIT (11 of 11)(11 of 11)

Graphic output Text output
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HYSPLIT HYSPLIT –– Initialization ParametersInitialization Parameters (1 of 7)(1 of 7)

•• Forward or backward Forward or backward 
–– Forward trajectories begin at the selected location and time Forward trajectories begin at the selected location and time 

and progress forward in time and distance.and progress forward in time and distance.
–– Backward trajectories end at the selected location and time Backward trajectories end at the selected location and time 

and progress backward in time and distance.and progress backward in time and distance.

24-hr forward trajectory 24-hr backward trajectory
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•• Vertical motionVertical motion
–– Model vertical velocity (default):  parcel moves with model Model vertical velocity (default):  parcel moves with model 

vertical motionvertical motion
–– Isobaric:  parcel follows constant pressure surfacesIsobaric:  parcel follows constant pressure surfaces
–– Isentropic:  parcel follows constant temperature surfacesIsentropic:  parcel follows constant temperature surfaces
–– Recommend using all and comparing resultsRecommend using all and comparing results

•• Start timeStart time
–– Start time is the time when the trajectory will be at the Start time is the time when the trajectory will be at the 

selected locationselected location
–– For forward trajectories, start time is the begin time of the For forward trajectories, start time is the begin time of the 

trajectorytrajectory
–– For backward trajectories, start time is the end time of the For backward trajectories, start time is the end time of the 

trajectorytrajectory

HYSPLIT HYSPLIT –– Initialization parametersInitialization parameters (2 of 7)(2 of 7)
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•• Total run timeTotal run time
–– Amount of time to be represented by the trajectoryAmount of time to be represented by the trajectory
–– The run time and start time combination must fall within the The run time and start time combination must fall within the 

range of the model output when using range of the model output when using HYSPLITHYSPLIT as a as a 
forecast tool.  For example, with a start time of 48 hours afterforecast tool.  For example, with a start time of 48 hours after
model initialization, a 72model initialization, a 72--hr forward trajectory would exceed hr forward trajectory would exceed 
the available forecast periods of the Eta model.  Likewise, the available forecast periods of the Eta model.  Likewise, 
with a start time of 48 hours after model initialization, a 72with a start time of 48 hours after model initialization, a 72--hr hr 
backward trajectory would require data prior to the model backward trajectory would require data prior to the model 
initialization.initialization.

•• Start latitude/longitudeStart latitude/longitude
–– Values default to what was input on the previous page  Values default to what was input on the previous page  
–– Can be manually changedCan be manually changed

HYSPLIT HYSPLIT –– Initialization ParametersInitialization Parameters (3 of 7)(3 of 7)
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•• Start heights 1, 2, and 3Start heights 1, 2, and 3
–– Trajectories may be computed for up to 3 heights (in meters)Trajectories may be computed for up to 3 heights (in meters)
–– Heights must be greater than 0 m and less than 21,000 mHeights must be greater than 0 m and less than 21,000 m
–– To output a trajectory for only one height, enter 0 for the To output a trajectory for only one height, enter 0 for the 

remaining heightsremaining heights
–– For air quality, we recommend For air quality, we recommend 

5050--100 m, 300100 m, 300--500 m, and 500 m, and 
10001000--2000 m 2000 m 

24-hr backward trajectories 
at 50 m, 500 m, and 1000 m 
above ground level

HYSPLIT HYSPLIT –– Initialization ParametersInitialization Parameters (4 of 7)(4 of 7)
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•• Plot projectionPlot projection
–– Default centers the plot on the selected locationDefault centers the plot on the selected location
–– Polar, Lambert, and Polar, Lambert, and MercatorMercator also optionsalso options

•• Vertical plot height units:  meters above ground level or Vertical plot height units:  meters above ground level or 
pressurepressure

•• Label interval: default is six hoursLabel interval: default is six hours
•• Zoom factor: varies based on trajectory lengthZoom factor: varies based on trajectory length

Zoom = 0 (far) Zoom = 100 
(close)

HYSPLIT HYSPLIT –– Initialization ParametersInitialization Parameters (5 of 7)(5 of 7)
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•• Distance circle overlayDistance circle overlay
–– Plots concentric circles showing distance (in km) from the Plots concentric circles showing distance (in km) from the 

start point of the trajectorystart point of the trajectory
•• Create Java animationCreate Java animation

–– This option will produce animated air parcel trajectories This option will produce animated air parcel trajectories 
moving across the map and is controlled by the user moving across the map and is controlled by the user 

•• Graphic sizeGraphic size
–– Three size choices; middle Three size choices; middle 

choice (96 dpi) is the defaultchoice (96 dpi) is the default

Adding distance circles can 
override other set preferences 
(zoom and map size in this 
example)

HYSPLIT HYSPLIT –– Initialization ParametersInitialization Parameters (6 of 7)(6 of 7)
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•• Create postscript file (Y/N?)Create postscript file (Y/N?)
•• Plot meteorological field along trajectory (Y/N?)Plot meteorological field along trajectory (Y/N?)
•• If previous answer is yes, select one if the If previous answer is yes, select one if the 

following from Dump meteorological field along following from Dump meteorological field along 
trajectory:trajectory:

•• Potential temperature (K)Potential temperature (K)
•• Ambient temperature (K)Ambient temperature (K)
•• Rainfall (mm/hr)Rainfall (mm/hr)
•• Mixed layer depth (m)Mixed layer depth (m)
•• Relative humidity (%)Relative humidity (%)

HYSPLIT HYSPLIT –– Initialization ParametersInitialization Parameters (7 of 7)(7 of 7)
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Forecast SubmittalForecast Submittal
AIRNowAIRNow Forecast Submittal SystemForecast Submittal System
•• Web interface for submitting air quality forecasts to Web interface for submitting air quality forecasts to AIRNowAIRNow
•• Can submit forecasts for multiple cities at one time.Can submit forecasts for multiple cities at one time.

AirNowdata.org/forecast/
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Forecast CreationForecast Creation (1 of 2)(1 of 2)

AIRNowForecasterAIRNowForecaster
•• A centralized, webA centralized, web--based system that allows state and local air based system that allows state and local air 

quality agency forecasters to quickly produce air quality forecaquality agency forecasters to quickly produce air quality forecasts sts 
on a daily basison a daily basis

•• FeaturesFeatures
–– Customizable meteorological and air quality forecasting web linkCustomizable meteorological and air quality forecasting web linkss
–– Regional and local forecast discussionsRegional and local forecast discussions
–– Ability to send out forecasts automatically to the Ability to send out forecasts automatically to the AIRNowAIRNow Forecast Forecast 

Submittal SystemSubmittal System
–– Incorporation of objective forecasting toolsIncorporation of objective forecasting tools
–– Storage of forecasts and discussions for each cityStorage of forecasts and discussions for each city
–– Quick access to past forecast data and meteorological and air Quick access to past forecast data and meteorological and air 

quality dataquality data
–– Ability to create time series and climatological plotsAbility to create time series and climatological plots
–– Ability to compute forecast verification statisticsAbility to compute forecast verification statistics

•• www.AIRnowForecaster.orgwww.AIRnowForecaster.org
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Forecast CreationForecast Creation (2 of 2)(2 of 2)

www.AIRNowForecaster.orgwww.AIRNowForecaster.org
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Products Under Development Products Under Development ––
Web PortalWeb Portal

•• In planning stageIn planning stage
•• One location for airOne location for air--qualityquality--focused forecast preparation informationfocused forecast preparation information
•• Provides specific information on air quality currently not widelProvides specific information on air quality currently not widely y 

available on the web, includingavailable on the web, including
–– Custom meteorological model outputCustom meteorological model output
–– Forecast soundingsForecast soundings
–– Backward trajectories coupled with current air quality observatiBackward trajectories coupled with current air quality observationsons
–– Ventilation indicesVentilation indices
–– Boundary layer productsBoundary layer products
–– Others?Others?

•• Allows access to emerging technologies in association with Allows access to emerging technologies in association with 
partners (e.g. NOAA and NASA)partners (e.g. NOAA and NASA)

•• Forecaster communications forumForecaster communications forum
–– Regional forecast discussionsRegional forecast discussions
–– Exchange information on data and/or models in realExchange information on data and/or models in real--timetime
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Products Under Development Products Under Development ––
MODIS MODIS (1 of 2)(1 of 2)

•• MODIS forecast products (courtesy of Jim MODIS forecast products (courtesy of Jim SzykmanSzykman, NASA), NASA)
–– Regional summary plots of MODIS Aerosol Optical Depth and Regional summary plots of MODIS Aerosol Optical Depth and 

Cloud Optical Thickness Cloud Optical Thickness 
–– MODIS Aerosol Optical Depth 48 hour Air Parcel Forecast MODIS Aerosol Optical Depth 48 hour Air Parcel Forecast 

TrajectoriesTrajectories
–– Composite PMComposite PM2.52.5/MODIS Aerosol Optical Depth Data Fusion /MODIS Aerosol Optical Depth Data Fusion 

33--day Animationday Animation
–– TimeTime--series between MODIS Aerosol Optical Depth and PMseries between MODIS Aerosol Optical Depth and PM2.52.5

(1(1--hr and 24hr and 24--hr) Mass Concentration hr) Mass Concentration 
–– National Correlation Map between PMNational Correlation Map between PM2.52.5 and MODIS Aerosol and MODIS Aerosol 

Optical DepthOptical Depth
•• Link Link 

–– http://ideahttp://idea--aqi.larc.nasa.govaqi.larc.nasa.gov (log(log--in required)in required)
–– Contact Jim Contact Jim SzykmanSzykman ((james.szykman@nasa.govjames.szykman@nasa.gov) to set up ) to set up 

an accountan account
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Products Under Development Products Under Development ––
MODIS MODIS (2 of 2)(2 of 2)

MODIS Aerosol Optical Depth 48MODIS Aerosol Optical Depth 48--hour Air Parcel Forecast Trajectorieshour Air Parcel Forecast Trajectories

http://ideahttp://idea--aqi.larc.nasa.govaqi.larc.nasa.gov
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Products Under Development Products Under Development ––
Photochemical Models Photochemical Models (1 of 2)(1 of 2)

•• NOAA NOAA 
–– Hourly 8Hourly 8--hr ozone forecasts hr ozone forecasts 

using Etausing Eta--12 data12 data
–– Only for eastern United StatesOnly for eastern United States

•• Link Link 
http://wwwt.emc.ncep.noaa.gov/http://wwwt.emc.ncep.noaa.gov/
mmb/aq/mmb/aq/

•• Comparison to observations Comparison to observations 
http://www.airnowdata.org/noaa/http://www.airnowdata.org/noaa/
index.cfmindex.cfm

•• PostPost--processed images processed images 
(from Bill Ryan) (from Bill Ryan) 
http://www.nws.noaa.gov/ost/http://www.nws.noaa.gov/ost/
air_quality/index.htmair_quality/index.htm http://http://wwwt.emc.ncep.noaa.gov/mmb/aqwwwt.emc.ncep.noaa.gov/mmb/aq//



February 2003 Short Course on Air Quality Forecasting: Applied Forecasting – Using Forecast Products 61

Products Under Development Products Under Development ––
Photochemical Models Photochemical Models (2 of 2)(2 of 2)

Other modelsOther models
•• CHRONOSCHRONOS

–– Forecast ozone plots for North AmericaForecast ozone plots for North America

–– Link Link –– http://www.mschttp://www.msc--smc.ec.gc.ca/aq_smog/chronos_e.cfmsmc.ec.gc.ca/aq_smog/chronos_e.cfm
•• MAQSIPMAQSIP

–– Forecast ozone plots for Texas (publicly available) and Forecast ozone plots for Texas (publicly available) and 
other states (private access)other states (private access)

–– http://http://www.baronams.com/products/maqsipwww.baronams.com/products/maqsip//
•• AIRPACTAIRPACT

–– Forecast pollutant plots for the Puget Sound regionForecast pollutant plots for the Puget Sound region
–– http://http://www.airpact.wsu.eduwww.airpact.wsu.edu//



February 2003 Short Course on Air Quality Forecasting: Applied Forecasting – Using Forecast Products 62

SummarySummary
•• Internet products are the fuel that keeps the Internet products are the fuel that keeps the 

forecast engine running!forecast engine running!

•• There are many sources for each type of There are many sources for each type of 
product product –– find the one you likefind the one you like

•• Consistently focus on the same key productsConsistently focus on the same key products

•• Use other products when the time or situation Use other products when the time or situation 
warrantswarrants


